obtained. The mirrors are 5 in. wide and 3j in. from top to bottom: they are mounted in sheet brass frames with square sockets. By means of the sockets they are mounted on the rod when in use. The position of the lower mirror is fixed by holes and a peg. When not in use the mirrors are placed in a box, which also contains some spare mirrors. The rod stands between the lower mirror and the observer's face, but does not interfere with his view of the mirror when the instrument is held near to the face. Field glasses can be used with it, one barrel standing on each side of the rod.
Lieut.-Colonel ELLIOT, I.M.S., said that all periscopes could be divided into two classes, the binocular and the monocular. From conversations with officers who had returned from the front, it appeared that the periscope was of little use unless it was binocular, because the enemy were now sapping to within 10 or 15 yards of the trenches held by our men, and the officer needed to know how near they were when they made a movement. He did not see how that could be known unless the periscope was binocular. He thought. that some of our trenches had been rusbed because the signal had been given too late; the enemy were on our men before they were ready.
Family Cerebral Degeneration with Macular Changes. By F. E. BATTEN, M.D., and M. S. MAYOU, F.R.C.S. INTRODUCTION . THE purpose of this communication is to put before the Section the pathological results which we have found in the eyes and central nervous system of two members of a family affected by the condition which has been described under the following titles: " Family Cerebral Degeneration with Macular Change" (Batten and Mayou); "Maculocerebral Degeneration (Familial) " (Oatman); " Progressive Familial Macular Degeneration " (Darier); "Late Infantile and Juvenile Form of Amaurotic Idiocy" (Vogt, Bielschowsky, and others) . It is not our purpose to go into the literature of the subject, nor to attempt to separate into groups the variety of cases which have been described under the above and like headings, this havingin part been done in a recent paper by H. Gifford, but the following short review is necessary for understanding the present position of this disease.
In 1897 R. D. Batten described symmetrical changes in the fundus consisting of an aggregation of fine stippled pigment at the macula, with slight pallor of the optic disk in two brothers, aged 14 and 21 respectively. The sight began to fail at the age of 14. There was no mental defect.
In 1903 F. E. Batten described symmetrical changes in the macule in two members of a family with cerebral degeneration starting about the age of 6.
In 1904 M. S. Mayou described cerebral degeneration with symmetrical changes in the macula in three members of a family starting about the age of 7.
In 1904 Hirschberg recorded a similar condition with mental symptoms in a boy aged 14.
In 1907 Oatman showed three cases affected with maculo-cerebral degeneration, and in 1911 published a detailed description of the condition.
In 1908 Nettleship read a paper on cases possibly allied to Tay's infantile retinitis.
In 1910 Rogalski reported the case of a girl, normal till the seventh year, when mental powers began to fail, eyesight began to fail at the age of 10, and the macula showed a pigmentary degeneration. The patient died when aged 26, and the microscopical examination of the nervous system is said to have shown changes similar to those found in the Waren Tay-Sachs cases. No other members of the family were affected.
In 1910 Behr reported the case of a girl, the fifth member of a family of eleven, whose sight began to fail when aged 14. Progressive dementia and paralysis followed, and death occurred when aged 23.
An elder brother and younger sister were similarly affected at the same age.
In 1910 Kuffler reported four cases in a family of seven children. The disease manifested itself when the children were aged 6.
In 1912 Gifford reported one typical ease in a family of seven, one other child being probably affected; he carefully analysed all the recorded cases and discusses the pathology on the basis of Schaffer's, Vogt's, Behr's, Rogalski's and Brook's pathological examination.
In 1914 Darier discussed the relationship of the various forms of progressive famili&l macular degeneration, and quotes some personal observations.
In 1914 F. E. Batten described the changes found in the central nervous system of a child affected with the disease.
The last three papers contain references to the literature on the subject.
It,,may be well to take this opportunity to complete the history of the B-n family, the cases originally shown and described in 1903 before the Ophthalmological Society. B-N FAMILY 1902 .I I DIED OF CONVUL-I5 13 SIONS AT 2Y2YR5. The two children died in Darenth Asylum in 1905 and 1909, but in neither case was an autopsy performed.
A letter from the father in 1915 states that his younger children are quite well and have never shown any symptoms such as those exhibited by his two elder girls. The elder son is married but has no children.
The family to be considered in this paper consists of five members -one male and four females - The mother and father are perfectly healthy and normal individuals, they are not related, and there is no history of mental defect in any of the collaterals. The mother has four brothers and four sisters; five of them are married and have children who are perfectly healthy; the father has one sister, married, but without children. The father had two brothers. One died of pneumonia, the other by accident, at the ages of 18 and 22 respectively. The eldest child, a boy, James B., aged 3 years 10 months, was in May, 1909, admitted to the Hospital for Sick Children under the care of Mr. Waugh, suffering from epilepsy. It was stated that three months previously he was run over-and suffered from a scalp wound on the vertex. He was unconscious, and was kept in the district hospital for three weeks after the accident. Since that time he had on various occasions suddenly fallen down and had convulsive movements of all his limbs. He has become irritable and constantly dirty in his habits since the accident; previously he was occasionally dirty. On August 10, 1909, Mr. Waugh trephined the boy and turned down an osteoplastic flap and exposed the whole area of the scar. The skull and dura mater appeared perfectly normal, and after opening the dura there appeared to be a slight excess of the subdural fluid, and the cortical veins were congested; otherwise nothing abnormal was noticeable. The boy recovered from the operation, but still continued to scream loudly and was in much the same condition as before the operation. No examination of the cerebrospinal fluid was made. He was discharged from the Hospital and died in February, 1913, when aged 8, having slowly passed into a demented condition. No autopsy was made.
The second member of the family, Bertha B., aged 7 in 1914, was physically and mentally a normal child, and on examination nothing abnormal could be discovered. She was said, however, to have had nocturnal incontinence.
The third member of the family, Hilda B., aged 5i, was well until the age of 3k-. She was born at full term, in normal labour without instruments, cut her first tooth at the age of 5 months, walked at the age of 20 months, and began to talk about the same time. She had her first fit when aged 3 , and since that age has had frequent fits, has gradually lost power in the limbs, has become mentally defective, dirty in her habits, and takes but little notice of her surroundings. On examination in June, 1913, she lay in bed with her legs extended; when placed in the erect position she stood on tiptoe, but could not walk. She failed to grasp objects with her hands, but could move her arms in all directions; she was unable to talk, and had attacks in which she screamed loudly. The pupils reacted well to light, the child could follow a light, the optic disks were pale, the vessels were normal, and no change could be seen in the fundus. The knee-jerks were active, the plantars both gave extensor responses, abdominal reflexes were present. The cerebrospinal fluid was quite clear and normal in character. The Wassermann reaction was negative both in the blood and in the cerebrospinal fluid. The child remained in hospital for about four weeks, but practically showed ho change during that time. The fits were controlled by small doses of hyoscine. The child was discharged from the hospital in June, 1913, and readmitted to hospital in February, 1914 . She was then emaciated, had rigidity of arms and legs, took no notice, did not see, but the pupils still reacted to light. The optic atrophy was more marked, and at the maculh there was a fine pigmentary degeneration with considerable disturbance of the pigment in the periphery of the fundus (for full description see pp. 75-78). The knee;jerks were brisk, ankle clonus was present, and both plantars gave an extensor response. The child died on March 7, 1914, and a post-mortem was made which showed a normally convoluted brain with shrunken convolutions. The microscopical appearance of the brain and eyes in this case will be dealt with later.
The fourth member of the family, Jessie B., aged 3 years 10 months, was said to be quite well up to six months previously. She was apparently a normal child in every respect till the age of 3; she learnt to walk and talk and was clean in her habits. Fits occurred about the age of 3 and recently had recurred with increasing frequency, and she had passed into a condition showing marked mental defect. She, like her sister, had frequent attacks of screaming, could just support her weight on her legs, but could not stand or walk. The pupils reacted quite well to light, the disk and fundus of the eye were quite normal. The limbs could be moved in all directions, the knee-jerks were active, there was no ankle clonus, both plantars showed an extensor response, and abdominal reflexes were active. The cerebrospinal fluid was perfectly normal and the Wassermann reaction was negative in both blood and cerebrospinal fluid. The child contracted chicken-pox and died in September, 1913, aged 4. A post-mortem examination was made, which showed a normally convoluted brain with but little shrinking.
The fifth member of the family, Lily B., aged 2t, is alive and perfectly healthy. She talks and walks quite well for a child of her age.
The knee-jerks are present, and the optic disks and fundus are normal. The grandmother believes that this child is going to be affected because of a slight turning out 'of the left foot. Clinical Description.
The anterior part of the eye was normal; the pupils were dilated with homatropine and cocaine. The child had evidently lost all perception of light. On examination of the fundus the disk was a greyishwhite colour with vessels of nearly normal size. On the macular region there was a diffuse pigmentation. The pigmentation extended to a more or less marked extent into the retina around, and in this situation and even right out to the periphery there was a very marked stippling of the pigment, more so than is usually seen in children.
Pathological Description.
The eyes were injected immediately after death with Zenker's fluid, and were removed as soon as possible and put into the same solution, the anterior halves being removed. The specimens were embedded in celloidin, cut, and stained by logwood eosin, and after removal of the celloidin by thionin blue. The sclera and choroid were practically normal and changes were confined to the retina. They varied considerably in their distribution. Near the disk, especially on the nasal side, the retina was normal in its appearance, except that the ganglion cells were diminished in number and showed signs of degeneration. The principal change was around the macular region and also in some situations in the periphery. In situations where degeneration was most varied there was a complete disappearance of the inner nuclear layer, ganglion cells and the rods and cones. In the nerve-fibre layer and in the position of the ganglion cells the retina was somewhat thickened and there was an increased number of darkly staining nuclei. In the retinal pigment layer the pigment had migrated from the cells to a slight extent into the outermost layers of the retina. The change, therefore, was one of disappearance of the neural elements of the retina with sQme slight increase in the proliferation of the supporting structures.
All stages of this degeneration up to a nearly normal retina could be traced in the specimen. The earliest sign of degeneration seemed to be a change in the ganglion cell layer, the cells of which become swollen and the Nissl granules disappear; the cytoplasm stains uniformly all over, except around the nucleus where there seems to be some condensation of the cytoplasm, vacuolation occurred, but was rare. In a the change is extreme a tendency for the migration of the pigment from the pigment cell layer ( fig. 1 ).
There is a close relationship between these cases and the cases of amaurotic family idiocy. The pathological changes which are found in ganglion cells of the retina in these cases of cerebral degeneration are similar to the changes which are found in the cases of amaurotic family idiocy. At first sight it is a little difficult to reconcile the two ophthalmoscopic pictures being associated with the same pathological changes. The only difference in the two diseases appears to be that the macular region in amaurotic family idiocy shows a much more marked cedemna in the internuclear layers and therefore a white area around the macula which is associated with a hole or thinning of the retina at the fovea due to the cedema. It is instructive to compare a-typical case of family amaurotic idiocy, under the care of the late Mr. Hancock at the Children's Hospital, Shadwell, in which the fundus showed the usual red spot at the macula surrounded by a -white area, with the present case. The-brain and nervous system were examined by Dr. Mott and an account was published in the Archives of Neurology (Claybury Laboratory), 1907, vol. iii, p. 232. The eyes were injected with formol immediately on the death of the child, and removed within an hour of death and placed in formalin. One cannot emphasise too strongly the importance of immediate fixation, as I have found that normal retinal ganglion cells begin to show post-mortem changes (vacuolation) six hours after death. The retina from one eye was removed andc examined on a microscope slide on the flat. At the macula there appeared to be a hole, but closer examination showed that the limiting membranes of the retina were still present, although there were rFIio 4.
The retina at the macula from a case of amaurotic family idiocy, showing the cdema of the intranuclear layer around it.
practically no cellular elements. Sections were made of both retinme. The ganglion cells showed most marked change; they were swollen and the granules had disappeared, the cytoplasm had collected around the nuclei of -thecell, leaving the remainder of the cell stai'ning uniformly. In some the nuclei had disappeared entirely. Vacuolation of the cells was not common although it occasionally, occurred;
this has been a marked feature in some of the recorded cases.
Around the macula there was a very. marked cedema of the internuclear layers which probably correspond to -the' white area whicfr is seen during life. Away from the macula the retina was of fairly normal appearance, except that the ganglion.tells'were showing signs of degeneration. It will be seen, therefore, that the changes in the ganglion cells are similar to those which have already been described in the case of amaurotic family idiocy. The cedema of the internuclear layers is present in both diseases, but is very much'more marked in the case of family amaurotic idiocy, and also in the case of amaurotic' family idiocy the final degenerative changes do not make their appearance-that is to say, there is no pigmentation and the nuclear layers and rods and cones have not entirely disappeared. This, together with the fact that the cedema is more manifest, is,probably,due to the cases being of much shorter duration and the change .a much more-acute one, and the patient dying before the fiaal stages. of degeneration took place.
This view is also somewhat borne out by a case of cerebral degeneration associated with macular changes in an idiot boy, aged 15, recorded by Hirschberg in which the pigmentation was associated with a white area at the macula. Pathological Examination.
Hilda B. died at the age of 6 after the disease had existed two and a half years. Brain: Weight, total 765 grm.-cerebrum 692 grm., cerebellumn 73 grm. Appearance: There was some shrinking of the convolutions, but the arrangement of these was normal; otherwise there was no change in the nervous system to the naked eye.
The Cerebrunm.-Cortex: The cells appear diminished in number. There is widespread degeneration of the cells, which naturally is seen most strikingly in the Betz and large pyramidal cells. The cell bodies ha-ve lost their pyramidal shape, assuming a more or less -globular form (fig. 7) . The nucleus is displaced, usually towards the apex of the cell. The Nissl substance is disorganised; in some cells it appears collected towards the apex of the cell while the basal part of the cell is clear; in other cells both nucleus and Nissl substance have degenerated, and MH-21a only a fine diffuse granulation remains. In ,a comparatively early stage of degeneration the protoplasmic network becomes simplified in design? and very coarse. The fibrils are seen entering the cell from the dendrites, they then disappear in the' swollen body of the cell, but reappear at the point of emergence of the axon. Many of the cells are so disintegrated that they appear as scarcely more than faintly outlined ,.p,,., spaces. When stained with Scharlach R the substance of the cells shows a finely granular red appearance. This is seen almost universally in the larger cells. In addition, in the perivascular lymphatics there are seen brilliantly red-stained masses of fat. In somle regions, notably in the occipital lobe, there is very definite neuroglial overgrowth, mainly in the deeper layers of the cortex.
Cerebellurn.-(1) Cells of Purkinje. The number is much diminished. Their position is in most cases normal, but there is a tendency for them to wander into a more superficial position; in many instances cells of Purkinje are seen almost on the surface. Very few can be considered normal in structure. Generally the cell bodies are swollen, the nucleus is displaced, and the protoplasm is diffusely granular. In manv instances the nucleus has disappeared, and the protoplasm stains very poorly. The dendrites show two forms of degeneration: (a) They are generally swollen; (b) they have local, almost globular, swellings upon them, FIG. 8. Section of cerebellum stained by the same method, showing degenerate Purkinje cells, with swelling in dendrite. situated usually at a point of bifurcation. In both instances the fibrils can be seen as though separated from one another by the swollen ground substance (fig. 8 ). The axons do not show any general swelling, but in many instances fusiform or globular local swellings are seen upon them, situated usually about one and a half to two cell lengths from the base of the axon. As in the case of similar swellings on the dendrites, the fibrils are seen'clearly separated by or spread over the swelling of the ground substance, they themselves not being thickened. Some axons appear to turn back and enter the molecular layer.
(2) Cells of the granular layer: The layer is much diminished in thickness, being only about one-third of the normal depth in most places. On examination under a high power it is seen that the number of typical granule cells in this layer is even smaller than appears to be the case under a low magnification. A large number of cells are present which have a diameter half as large again as the typical-granule cell, a nucleus smaller relatively to the size of the cell, and a coarsely granular cytoplasm; in outline the cells are irregular. These cells make the granular layer appear thicker than it really is. Were they not present the layer would consist of not much more than a single layer of cells in many places.
(3) Dentate nucleus: The cells are small in number, they stain very poorly (both nucleus and cytoplasm), and many appear but as cell shadows.
(4) Fibres: There is marked absence of the basket arrangement of fibres around the cells of Purkinje. The whole white matter is small in amount in comparison with normal cerebellum.
Pons, Medulla and Cord. -Almost universally the cells show a greater or less degree of degeneration, with general swelling, displacement of the nucleus, and chromatolysis. It is rare to find a cell with normal appearance. In general the cells of the anterior horns are rather more affected than those of the posterior horns. The cells of Clarke's column are similarly affected. In Weigert-Pal and Marchi preparations there appears to be slight, diffuse degeneration in all columns, least marked in the posterior. The optic chiasma when stained by the Weigert-Pal method shows but little change. Sections of the internal organs, of the thyroid, thymus, adrenals, &c., showed nothing abnormal.
PATHOLOGICAL EXAMINATION OF JESSIE B., THE FOURTH MEMBER
OF THE ABOVE FAMILY.
Nothing abnormal was observed in regard to the membrane or the surface of the brain. The thoracic and abdominal viscera were normal. After hardening in formalin the pia mater was removed and the brain examined. The convolutions were well formed and nothing abnormal could be detected either on the surface, base, or in cut sections of the brain or cerellum. The liver and spleen also appeared normal, both macroscopically and microscopically.
Microscopical examination of the nervous system was carried out by the Weigert-Pal, Marchi, Nissl, Van Gieson, and Bielschowsky methods.
Marchi Method.-Section of the cerebral cortex from the upper portion of the precentral gyrus showed a considerable amount of degeneration in the fibres of the white matter streaming down from the cells of the cortex, but very little degeneration could be seen in the grey matter. The degeneration from the precentral gyrus could be traced into the medulla and spinal cord. Sections taken from the frontal, post-central and occipital region of the cortex show comparatively little degeneration by this method. In the cerebellum similar degeneration could be seen in the fibres of the white matter passing from the grey matter of the cortex. The cells of Purkinje appeared to be diminished in number and those present stain rather darkly with the Marchi method. In the medulla there was considerable degeneration in the pyramidal tract, in the transverse fibres, and also in the intramedullary portion of the cranial nerves. In the cervical, dorsal, and lumbar region of the spinal cord there was a diffuse degeneration not only in the pyramidal tract but also in the antero-lateral tract and posterior column. There was some degeneration in the ventral roots and a few degenerated fibres could be traced to the cells of the anterior horn. The dorsal roots show but little change.
Weigert-Pal Method.-The medullated fibres of the cortex were well stained, and the tangential fibres of the cortex appeared to be about normal. No abnormality was to be seen in the spinal cord stained by this method. The cerebellum showed some diminution of the medullated fibres. Sections of the optic chiasma showed but little change, as did also sections of the optic nerve. The eyes of this case were unfortunately not preserved.
Vant Gieson Method.-No change could be detected in the vessels, either in the brain or spinal cord, by this method and no inflammatory reaction was present. The membranes of the brain and cord appeared normal.
Nissi and Van Gieson Method.-Cerebrum: Sections of the cortex taken from the upper portion of the precentral gyrus stained by the Nissl and Van Gieson methods showed very marked changes in the pyramidal and Betz cells. The cells were few in number, some were small in size, others swollen, and many of them showed an excentric nucleus and vacuolation, and diffuse staining of the chromatophilic substance which tended to arrange itself around the nucleus.
Cerebellum: The Purkinje cells were diminished in number, had lost their dendritic process, and were swollen and vacuolated. Some had central nuclei, but the cell body was poorly and diffusely stained. A layer of large granular cells was a very marked feature in the region of the Purkinje cells. The deeper granular layer was very poor in cells.
Stained by the Bielschowsky method, similar changes were shown.
Spinal cord: The cells of the ventral horn of the spinal cord were numerous and showed changes similar to those, above described, but compared to the cells of the cerebrum and cerebellum were well preserved.
SUMMARY.
Shortly, the clinical features in this family are as follows: Out of a family of five children, born of healthy non-Jewish parents, three were affected with a progressive disease leading to dementia, blindness and paralysis-one of whom showed changes in the macular region of the eyes at a late stage of the disease. The failure of vision occurred before the macular change developed.
The children were healthy at birth, and developed in a normal manner till the age of 31. Epileptic fits occurred, -and they then began to degenerate mentally. They became noisy, dirty in habits, and developed a spastic condition of the limbs. Death ensued in one child at the age of 8, in the second at the age of 4, and in the third at the age of 6.
In two a post-mortem has been performed. In 6ne case no change was visible in the nervous system on macroscopical examination, in the other only slight atrophy, but on microscopical examination diffuse degenerative changes affecting the ganglion cells were visible in' the cerebrum, cerebellum, spinal cord and retina similar to those described in the Waren Tay-Sachs disease.
The Wassermann reaction of the blood and cerebrospinal fluid was negative in both cases, and no change in the brain or membranes was found suggesting congenital syphilis.
CONCLUSIONS.
It is clear from a consideration of the above cases and their pathology that there is a group of cases similar to the Waren Tay-Sachs family amaurotic idiocy, but occurring at a later age and not race selective. The disease' is characterised by progressive blindness, pro-gressive paralysis, and progressive dementia; but the changes at the macula are not always present, and when present are in some cases a late manifestation, in others an early manifestation of the disease.
The later in life the disease appears the less acute seems to be the course, and in those cases in which the visual defect manifests itself during or after the second decade of life there appears to be little or no liability for the central nervous system to be affected. The parallelism of the clinical symptoms with the Waren Tay-Sachs cases is clear. The agreement lies in (1) the familial character; (2) the absence of syphilis; (3) the clinical symptoms and course. The difference lies in (1) the absence of race proclivity; (2) the absence of the characteristic macular change; (3) the difference of age.
What the nature of the poison may be which is so selective in its mode of action and tends to affect several members of a childship is a. problem yet to be solved, for neither the exhaustion theory of Edinger nor the abiotrophy theory of Gowers helps to throw light on the condition.
DISCUSSION.
Mr. J. HERBERT PARSONS said he had examined the eyes of two cases of amaurotic family idiocy some years ago; the-brains were examined, and repprted upon in Brain by Dr. Gordon Holmes, and the clinical condition by Dr. Poynton. He agreed with what Mr. Mayou now said as to the condition of the fundus. He (the speaker) stated that there was a very extensive condition of cedema in the neighbourhood of the maqula, with vacuolation of the cells and cystic formation in the retina. He did not think his own particular case was fixed as well as was Mr. Mayou's specimen, but he was interested in Mr. Mayou's confirmation, because there was an opinion prevalent that the condition was not cedema, but a coagulation necrosis; he believed Mr. Coats, after examining a case, arrived at this conclusion. The view was that there was not a hole in the macula, and that the cystic formation and the cedema were to a great extent a post-mortem occurrence-an artefact. He could not reconcile the extraordinary difference in the ophthalmoscopic appearance of Dr. Batten's cases and true amaurotic family idiocy. Doubtless all the cases which Dr. Batten had described were all of one type; but he believed the literature showed that whereas amaurotic family idiocy occurring in Jews was an absolutely distinct condition-a sharply cut syndrome with an extraordinary similarity in all the cases, and always, until to-night, associated with the Jewish race-that was not so with other somewhat similar states, and in the present state of knowlege it was not, he thought, advisable to mix them up together. Moreover, the cases which did not occur in Jews were not very typical. Cases of cerebral degeneration with macular changes bad been confused in a hopeless manner. He asked whether the consistency of the brain in these cases described by Dr. Batten was as characteristic as that in cases of amaurotic family idiocy; the latter were of gutta-percha-like hardness. He asked whether the sequence of symptoms in various parts of the body affected in these delayed cases was the same as in the amaurotic family idiots. In the Jew cases the neurological syndrome was very characteristic.
Mr. TREACHER COLLINS remarked that many years ago he examined microscopically the macular region in a case of amaurotic family idiocy described by Mr. Kingdon; 1 be believed it was the first case of the kind in which the eye had been examined microscopically. The sections showed the same appearance as that which Mr. Mayou had demonstrated; 2 the fold in the retina was almost an exact counterpart of that shown now, with cedema, in the internuclear layer. He (the speaker) did not apply a special staining for the ganglion cell, and he thought the appearance seen in the macula Trans. Ophth. Soc., 1892, xii, p. 125. ophthalmoscopically was due to cedema. Some years later, Dr. Ward Holden, of New York, staining some of the sections in one of these cases, especially for the ganglion cells, found they had undergone coagulative necrosis, and attributed the cedema which he (Mr. Collins) had found to post-mortem change. The specimen which he '(the speaker) examined remained some little time before it was fixed, so that the conclusion might be warranted. But Mr: Mayou had fixed his specimen immediately after death, and still found the cedema. It would seem, therefore, to be still an open question as to whether the changes seen in the macula were due to cedema of the retina or to coagulative necrosis of the ganglion cells.
Dr. F. E. BATTEN in reply, said he was sorry he had not made it clear to Mr. Parsons that the changes in the nervous system in this condition were most characteristic. If a case of Waren Tay-Sachs disease were shown to a person accustomed to examining the nervous system, he would say at once it was perfectly characteristic of the condition; most pathologists would have said the case now described was typical. Therefore on the pathological side, the cases were an exact counterpart of each other. With regard to the consistency of these brains, one of the most striking features was that they were normally convoluted and unduly firm: in the Waren Tay-Sachs disease there was a definite sequence of symptoms. First, the failure of vision as the earliest manifestation; and that occurred before the macular change could be seen. Then there was impairment of mental and physical condition. In older children it was noticed that they looked with the side of the eyes, because they had lost central vision; then they lost their recently acquired faculties, such as reading and writing. Then they began to degenerate physically, as shown in defective walking and diminished power of using the hands. It was true that in the cases described as occurring in the second decade of life, apparently there was failure of vision and macular changes but without change on the mental and physical-sides. When he started to investigate theste late cases his idea was that he was dealing with a group distinct from the Waren Tay-Sachs cases, and it was only after examining them very carefully that he had changed his view; and he now felt convinced that there was one large group of cases of maculo-cerebral degeneration of which the Waren Tay-Sachs was the first group; another group started at the age of 3 or 4, and another at the age of 7 or 8. The disease started at about the same age in the children of the same family. One should be careful to separate these from the cases in-which retinitis pigmentosa occurred in families, for he believed they were cases of a different order. He had not, however, had an opportunity of examining the central nervous system of a case of family retinitis pigmentosa. He believed the name Waren Tay-Sachs family amaurotic idiocy would be maintained in spite of the fact that "idiocy" was, however, a misleading term; these patients were not idiots, since they had normally convoluted brains at birth.
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Mr. MAYOu replied that in both the cases as much care as possible was taken in regard to fixing before the examination; and he regarded the fixation as quite satisfactory. Hie agreed with Mr. Treacher Collins in thinking that the change in the-infantile forms of amaurotic family idiocy was due to cedema, rather than to coagulation necrosis. We did not yet know what coagulation necrosis in the retina looked like with the ophthalmoscope; certainly he did not, but thought it was very doubtful if the changes in the ganglion cells alone could produce the gross changes seen with the ophthalmoscope.
